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(57) ABSTRACT 

A semiconductor device fabricating method comprises a 
substrate forming step of forming a plurality of separate 
conductive pads 20 on an adhesive layer included in an 
adhesive sheet 50, and a semiconductor chip mounting step 
of bonding semiconductor chips to the adhesive sheet 50 
With surfaces thereof not provided With any electrodes in 
contact With the adhesive sheet 50, and electrically connect 
ing electrodes 11 formed on the semiconductor chips 10 and 
upper parts of the conductive pads 20 With Wires 30. The 
semiconductor chips 10, the Wires 30 and the conductive 
pads 20 are sealed in a sealing resin molding 40, and then the 
adhesive sheet 50 is separated from the sealing resin mold 
ing 40. Each of the conductive pads 20 has a reduced part 
20b, and a jutting part 20a jutting out from the reduced part 
20b. The conductive pads 20 having such construction can 

(22) Filed: Feb. 20, 2004 be ?rmly bonded to the sealing resin molding 40. 
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SEMICONDUCTOR DEVICE FABRICATING 
APPARATUS AND SEMICONDUCTOR DEVICE 

FABRICATING METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to the ?eld of tech 
niques relating to surface-rnount semiconductor devices and, 
more speci?cally, to a semiconductor device fabricating 
method for a surface-rnount semiconductor device, and a 
semiconductor device fabricating apparatus for carrying out 
the method. 

BACKGROUND ART 

[0002] A metal leadfrarne is one of the components of a 
semiconductor device. Leads of the leadfrarne must be 
arranged at ?ner pitches to provide a higher pin-count 
package. The strength of leads decreases When the Width of 
the leads is reduced according to the reduction of lead 
pitches. Consequently, the leads are bent or deformed, 
causing short circuits. Therefore, the semiconductor device 
is packaged inevitably in a large package to arrange leads at 
proper pitches. Thus, a package containing a semiconductor 
device including a leadfrarne is large and thick. Accordingly, 
surface-rnount semiconductor devices of leadless construc 
tion not subject to restrictions placed by the leadfrarne have 
been proposed in, for example, Patents 1 and 2. 

[0003] Patent 1; JP-A 9-252014 

[0004] Patent 2; JP-A 2001-210743 

[0005] FIGS. 7(a) and 7(b) shoW a semiconductor device 
mentioned in Patent 1. A method of fabricating this serni 
conductor device af?Xes a metal foil to a base 101, processes 
the metal foil by an etching process to leave predeterrnined 
parts of the metal foil, and bonds a semiconductor chip 102 
to a part 103a, i.e., a die pad, of the metal foil With an 
adhesive layer 104. The method connects the semiconductor 
chip 102 electrically to parts 103b of the metal foil With 
Wires 105, and packages the semiconductor chip 102, the 
metal foil and the Wires 105 in a sealing resin rnolding 106 
by transfer rnolding as shoWn in FIG. 7(a). The method 
separates the sealing resin rnolding 106 from the base 101 to 
complete a semiconductor device, i.e., a semiconductor IC 
package, as shoWn in FIG. 7(b). Since the semiconductor 
device fabricated by this method includes, in addition to the 
semiconductor chip 102, the adhesive layer 104 and the part 
103a (die pad) of the metal foil, the problem is forming the 
semiconductor device in a small thickness. 

[0006] The semiconductor device fabricating rnethod 
mentioned in Patent 1 requires the metal foil to adhere 
closely to the base for an etching process for etching the 
metal foil and a molding process for sealing the sernicon 
ductor chip in the resin molding, and requires the metal foil 
and the sealing resin package to be easily separated from the 
base after the molding process. Thus, the base and the metal 
foil are required to have contradictory adhesive character 
istics. Whereas the material bonding the metal foil to the 
base must be resistant to the etching action of the etching 
solution and the semiconductor chip must be held in place 
against pressure that acts thereon When the hot sealing resin 
?oWs into the mold during the molding process, the sealing 
resin package and the metal foil must be easily separated 
from the base. HoWever, a base formed of Te?on® or a base 
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formed of a metal and coated With silicone or Te?on® is 
utterly unable to have such an adhesive characteristic. 

[0007] FIGS. 8(a) and 8(b) shoW a semiconductor device 
mentioned in Patent 2. The folloWing semiconductor device 
fabricating method is used to fabricate this semiconductor 
device. Arnetal plate 201 provided With grooves 201 formed 
in a grid is formed. A serniconductor chip 202 is bonded to 
the metal plate 201 With an adhesive layer 203. Wires 204 
are eXtended by Wire bonding betWeen design parts. A 
sealing resin rnolding 205 is formed by transfer rnolding as 
shoWn in FIG. 8(a). Then, the metal plate 201 and the 
adhesive layer 203 are ground to shape the metal plate 201 
and the sealing resin rnolding 205 in a design siZe to 
complete a semiconductor device as shoWn in FIG. 8(b). 
The semiconductor device fabricated by this semiconductor 
device fabricating method, however, includes the adhesive 
layer 203 and the metal plate 201 accompanying the semi 
conductor chip 202. Such construction of the semiconductor 
device is a draWback in providing thin semiconductor 
devices desired by the industry. 

[0008] Thus, the conventional semiconductor device fab 
ricating methods have difficulty in fabricating a thin serni 
conductor device. Therefore, the semiconductor chip needs 
to be formed in a small thickness by grinding to form a thin 
semiconductor device. Thin serniconductor chips are liable 
to be chipped or cracked in semiconductor device fabricat 
ing processes, and defective serniconductor chips increases 
the cost of semiconductor devices. Use of the adhesive needs 
additional processes and additional materials, Which also 
increases the cost of semiconductor devices. 

DISCLOSURE OF THE INVENTION 

[0009] The present invention has been made in vieW of the 
foregoing problems and it is therefore an object of the 
present invention to provide a surface-rnount semiconductor 
device of leadless construction having a small thickness, 
capable of being fabricated at a loW cost and having high 
strength, and to provide a semiconductor device fabricating 
method of fabricating the surface-rnount semiconductor 
device. 

[0010] According to the present invention, a serniconduc 
tor device comprises: a semiconductor chip; a plurality of 
conductive pads connected to the semiconductor chip With 
Wires; and a sealing resin rnolding sealing the semiconductor 
chip, the Wires and the conductive parts therein; Wherein the 
respective back surfaces of the semiconductor chip and the 
conductive pads are eXposed, and each of the conductive 
pads has a reduced part of a small siZe and a jutting part 
jutting out from the reduced part. 

[0011] In the semiconductor device according to the 
present invention, the jutting part of each conductive pad lies 
on the inner side of the reduced part in the sealing resin 
rnolding. 
[0012] In the semiconductor device according to the 
present invention, each of the conductive pads has a reduced 
part of a small siZe, and a pair of jutting parts formed on the 
opposite sides, respectively, of the reduced part. 

[0013] A semiconductor device fabricating method 
according to the present invention comprises the steps of: 
preparing an adhesive sheet having a base sheet and an 
adhesive layer; forming a plurality of conductive pads on the 
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adhesive layer of the adhesive sheet; placing semiconductor 
chips on the adhesive layer of the adhesive sheet and 
connecting the conductive pads to the semiconductor chips 
With Wires; sealing the semiconductor chips, the conductive 
pads and the Wires in a sealing resin molding on the adhesive 
sheet; separating the adhesive sheet from the sealing resin 
molding; and cutting the sealing resin molding into packages 
respectively including the semiconductor chips; Wherein the 
step of forming the conductive pads on the adhesive layer 
includes the steps of forming a plated nickel layer and a 
plated noble metal layer in layers at least on one of the 
surfaces of a metal foil, placing the metal foil provided With 
the plated nickel layer and the plated noble metal layer on 
the adhesive layer of the adhesive sheet, and etching the 
metal foil by using the plated nickel layer and the plated 
noble metal layer as a resist to form the conductive pads, 
each having a reduced part of the metal foil having a small 
siZe, and a jutting part of the plated nickel layer and the 
plated noble metal layer and jutting out from the reduced 
part. 

[0014] In the semiconductor device fabricating method 
according to the present invention, in the step of forming the 
conductive pads, each conductive pads is formed so as to 
have a reduced part of the metal foil having a small siZe and 
a pair of jutting parts of the plated nickel layer and the plated 
noble metal layer and formed on the opposite sides of the 
reduced part, by forming the plated nickel layer and the 
plated noble metal layer in layers on each of both the 
surfaces of the metal foil to. 

[0015] In the semiconductor device fabricating method 
according to the present invention, the step of forming the 
conductive pads further includes a step of shaping the 
adhesive sheet by press Working after forming the conduc 
tive pads by etching the metal foil. 

[0016] In the semiconductor device fabricating method 
according to the present invention, the metal foil is formed 
of copper or a copper alloy and has a thickness in the range 
of 0.01 to 0.1 mm. 

[0017] In the semiconductor device fabricating method 
according to the present invention, the plated noble metal 
layer contains at least Au, Ag or Pd. 

[0018] In the semiconductor device fabricating method 
according to the present invention, the base sheet of the 
adhesive sheet has an elastic coefficient of 1.0 GPa or above 
at 200° C., and the adhesive layer has an elastic coefficient 
of 0.1 MPa or above at 200° C. 

[0019] In the semiconductor device fabricating method 
according to the present invention, the adhesive layer of the 
adhesive sheet is formed of a thermosetting adhesive, has an 
elastic coefficient of 0.1 MPa or beloW at temperatures in the 
range of 100° C. to 150° C. before hardening, and an elastic 
coefficient of 0.1 MPa or above at 200° C. after hardening. 

[0020] In the semiconductor device fabricating method 
according to the present invention, the thermosetting adhe 
sive contains, as essential components, an epoXy resin, an 
epoXy curing agent and an elastic material. 

[0021] In the semiconductor device fabricating method 
according to the present invention, adhesive strength bond 
ing the conductive pads and the adhesive layer of the 
adhesive sheet together is in the range of 0.1 to 15 N/20 mm. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a schematic sectional vieW of a semi 
conductor device in a ?rst embodiment according to the 
present invention; 

[0023] FIG. 2 is a schematic sectional vieW of a semi 
conductor device in a second embodiment according to the 
present invention; 

[0024] FIGS. 3(a) to 3(LD are vieWs of assistance in 
eXplaining the steps of a semiconductor device fabricating 
method of fabricating the semiconductor device shoWn in 
FIG. 1; 

[0025] FIG. 4 is a typical plan vieW of an adhesive sheet 
after the completion of a conductive pad forming step shoWn 
in FIG. 3; 

[0026] FIGS. 5(a) to 5(6) are vieWs of assistance in 
eXplaining a base plate making procedure; 

[0027] FIGS. 6(a) and 6(b) are top vieWs of an adhesive 
sheet after conductive pads have been formed on the adhe 
sive sheet by a base plate making step of the semiconductor 
device fabricating method according to the present inven 
tion; 
[0028] FIGS. 7(a) and 7(b) are vieWs of assistance in 
eXplaining a conventional leadless semiconductor device; 
and 

[0029] FIGS. 8(a) and 8(b) are vieWs of assistance in 
eXplaining another conventional leadless semiconductor 
device. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0030] Preferred embodiments of the present invention 
Will be described With reference to the accompanying draW 
ings. 

[0031] Referring to FIG. 1 shoWing a semiconductor 
device in a ?rst embodiment according to the present 
invention, the semiconductor device has a semiconductor 
chip 10, a plurality of conductive pads 20 connected to the 
semiconductor chip 10 With Wires 30, and a sealing resin 
block (sealing resin molding) 40 sealing the semiconductor 
chip 10, the Wires 30 and the conductive pads 20 therein. 
The semiconductor chip 10 is provided on its upper surface 
With electrodes 11 electrically connected to the upper sur 
faces of the conductive pads 20 With the Wires 30. The 
semiconductor chip 10, the Wires 30 and the conducive pads 
20 are sealed in the sealing resin block 40 to protect the same 
from the external environment. The loWer surface not pro 
vided With any electrodes 11 of the semiconductor chip 10, 
and the loWer surfaces, not connected to the Wires 30, of the 
conductive pads 20 are ?ash With the loWer surface of the 
sealing resin block 40 and are eXposed. Each of the con 
ductive pads 20 has a reduced part 20b of a small siZe, and 
a pair of jutting parts 20a jutting out from the reduced part 
20b and formed on the opposite sides, respectively, of the 
reduced part 20b. The upper jutting part 20a is on the inner 
side of the reduced part 20b in the sealing resin block 40. As 
mentioned above, the loWer surface of the semiconductor 
chip 10 and those of the conductive pads 20 are eXposed in 
the loWer surface of the sealing resin block 40. The semi 
conductor device is of a leadless type not having any die pad 
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and any adhesive layer for bonding a semiconductor chip to 
a die pad. The jutting parts 20a of the conductive pads 20 
have an anchoring effect in the sealing resin block 40 to 
enhance bonding strength betWeen the conductive pads 20 
and the sealing resin block 40. The outer diameter of the 
reduced part 2b is substantially equal throughout the reduced 
part 2b from the upper jutting part 2a to the loWer jutting part 
2a. HoWever, the outer diameter of the reduced part 2b may 
be a minimum on the side of the upper jutting part 2a, and 
gradually increased to the side of the loWer jutting part 2a. 

[0032] A semiconductor device in a second embodiment 
according to the present invention shoWn in FIG. 2 is a 
leadless semiconductor device identical in construction With 
the semiconductor device in the ?rst embodiment, eXcept 
that the semiconductor device in the second embodiment is 
provided With conductive pads 20 each having a reduced 
part 20b and only a jutting part 20a formed on the upper 
surface of the reduced part 20b. The jutting parts 20a of the 
conductive pads 20 have an anchoring effect in a sealing 
resin block 40 to enhance bonding strength betWeen the 
conductive pads 20 and the sealing resin block 40. 

[0033] A conventional semiconductor device has a die pad 
of a thickness of betWeen about 100 and about 200 pm and 
an adhesive layer of a thickness of betWeen about 10 to 
about 50 pm for bonding a semiconductor chip to a die pad. 
Therefore, the thickness of the semiconductor device 
according to the present invention not having any die pad 
and any adhesive layer is smaller than that of the conven 
tional semiconductor device by 110 to 250 pm, provided that 
the respective thicknesses of the semiconductor chip and the 
sealing resin block covering the semiconductor chip are the 
same as those of the semiconductor chip and the sealing 
resin block of the conventional semiconductor device. 

[0034] FIGS. 3(a) to 3(a') are vieWs of assistance in 
eXplaining the steps of a semiconductor device fabricating 
method of fabricating the semiconductor device shoWn in 
FIG. 1. The semiconductor device fabricating method Will 
be described With reference to FIGS. 3(a) to 

[0035] Referring to FIG. 3(a), an adhesive sheet 50 hav 
ing a base sheet 51 and an adhesive layer 52 is made. A 
plurality of separate conductive pads 20 are formed on the 
adhesive layer 52 of the adhesive sheet 50 to construct a 
substrate. Each of the conductive pads 20 has a reduced part 
20b, and jutting parts 20a formed on the upper and the loWer 
surface of the reduced part 20b. A process of forming the 
substrate provided With the conductive pads 20 Will be 
described later. 

[0036] FIG. 4 is a typical plan vieW of the substrate 
formed by forming the conductive pads 20 on the adhesive 
sheet 50. The plurality of conductive pads 20 corresponds to 
the electrodes of the semiconductor chip 10, respectively. 
All the conductive pads 20 are electrically isolated from 
each other. 

[0037] Then, as shoWn in FIG. 3(b), a semiconductor chip 
10 provided With electrodes 11 is placed at a predetermined 
position on the adhesive sheet 50 With the loWer surface 
thereof not provided With any electrodes in contact With the 
adhesive layer 52 to bond the semiconductor chip 10 to the 
adhesive sheet 50. Then, the plurality of conductive pads 20 
are connected electrically to the electrodes 11 of the semi 
conductor chip 10 With Wires 30, respectively. If the semi 

Aug. 26, 2004 

conductor chip 10 is small and there is dif?culty in ?rmly 
bonding the semiconductor chip 10 to the adhesive sheet 50, 
the semiconductor chip 10 may be securely fastened to the 
adhesive sheet 50 With a commercially available bonding 
material, such as a silver paste or a die-attaching ?lm. Since 
any die pad for supporting the semiconductor chip 10 is 
unnecessary, the thickness of the device shoWn in FIG. 3(b) 
is smaller than that of the corresponding structure of the 
conventional semiconductor device by 100 to 200 pm. 

[0038] Then, as shoWn in FIG. 3(a), the semiconductor 
chip 10, the Wires 30 and the conductive pads 20 are sealed 
in a sealing resin block 40 in a mold by transfer molding to 
complete a semiconductor device on the adhesive sheet 50. 
When necessary, the sealing resin block 40 is heated for 
postcuring. The sealing resin block 40 may be heated for 
postcuring either before or after the removal of the adhesive 
sheet 50. Subsequently, the adhesive sheet 50 is separated 
from the semiconductor chip 10 as shoWn in FIG. 3(a') to 
obtain the semiconductor device shoWn in FIG. 1. 

[0039] A substrate forming procedure for forming the 
substrate by forming the separate conductive pads 20 on the 
adhesive layer 52 of the adhesive sheet 50 Will be described 
With reference to FIGS. 5(a) to 5(6). 

[0040] A metal foil 60 of copper or a copper alloy is used 
for forming the conductive pads 20. The thickness of the 
metal foil 60 having a necessary strength is in the range of 
0.01 to 0.1 mm. Dry resist ?lms 61 are applied to both the 
surfaces of the metal foil 60. The dry resist ?lms 61 are 
patterned in a pattern complementary to that of the conduc 
tive pads 20 by photolithography as shoWn in FIG. 5(a). 

[0041] Then, as shoWn in FIG. 5(b), nickel layers 62 as 
copper-diffusion barrier layers, and noble metal layers 63 are 
formed by plating in the pattern of the conductive pads 20 
using the patterned dry resist ?lms 61 as masks on the metal 
foil 60. Then, as shoWn in FIG. 5(a), the dry resist ?lms 61 
are removed. The noble metal layers 63 contain at least Au, 
Ag or Pt 

[0042] Subsequently, as shoWn in FIG. 5(a) the metal foil 
60 provided With the nickel layers 62 and the noble metal 
layers 63 is bonded to the adhesive layer 52 of the adhesive 
sheet 50. Then, as shoWn in FIG. 5(3), the metal foil 60 is 
etched using the noble metal layers 63 as masks to form the 
separate conductive pads 20. Side surfaces of lands formed 
by the metal foil 60 are etched to form the reduced parts 20b. 
Thus, the reduced parts 20b of the metal foil 60 and the 
jutting parts 20a each consisting of the nickel layer and the 
noble metal layer are formed. 

[0043] Thus, the conductive pads 20 each having the 
reduced part 20b and the jutting parts 20a formed on the 
upper and the loWer surface of the reduced part 20b are 
formed by the steps shoWn in FIGS. 5(a) to 5(e). In forming 
the conductive pads 20 each having the reduced part 20b and 
the jutting part 20a formed on the upper surface of the 
reduced part 20b, a nickel layer 62 as a diffusion barrier 
layer, and a noble metal layer 63 are formed on the upper 
surface of a metal foil 60. The metal foil 60 is bonded to the 
adhesive sheet 50 With the loWer surface thereof in contact 
With the adhesive sheet 50, and the metal foil 60 is etched 
to form the separate conductive pads 20 each having the 
reduced part 20b and the jutting part 20a formed on the 
upper surface of the reduced part 20b. 
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[0044] Practically, the semiconductor device fabricating 
method fabricates a plurality of semiconductor devices 
simultaneously. The practical semiconductor device fabri 
cating method Will be described With reference to FIGS. 6(a) 
and 6(b). Referring to FIG. 6(a) shoWing an adhesive sheet 
50 in a typical plan vieW, indicated at 70 are divisions each 
including a chip-mounting region 71 in Which a semicon 
ductor chip is placed, and surrounded by a peripheral region 
in Which conductive pads 20 are formed. The divisions 70 
are arranged in columns and roWs. FIG. 6(b) shoWs one of 
the divisions 70 in an enlarged vieW. A necessary number of 
conductive pads 20 are arranged around the chip-mounting 
region 71. 

[0045] Referring to FIG. 6(a), the adhesive sheet 50 has, 
for example, a Width W of 500 mm. Aplurality of divisions 
70 are formed on an adhesive strip by predetermined steps 
to form a long substrate. The long substrate is Wound in a 
roll. The substrate is cut to obtain a 500 mm Wide adhesive 
sheet 50 of a predetermined length having a necessary 
number of divisions 70. A plurality of semiconductor chips 
are mounted on the cut adhesive sheet 50 by a semiconduc 
tor chip mounting step, and the adhesive sheet 50 holding 
the plurality of semiconductor chips is subjected to a sealing 
step to seal the plurality of semiconductor chips in a sealing 
resin block. The adhesive sheet 50 having the plurality of 
semiconductor chips sealed in the sealing resin block is cut 
by dicing or punching into a plurality of individual semi 
conductor devices. 

[0046] It is preferable that the adhesive sheet 50 employed 
by the semiconductor device fabricating method of the 
present invention is capable of securely holding the semi 
conductor chips 10 and the conductive pads 20 until the 
sealing step is completed, and of being easily separated from 
the semiconductor devices. As mentioned above, the adhe 
sive sheet 50 has a base sheet 51 and an adhesive layer 52. 
Although there is not any particular restriction on the 
thicknesses of the base sheet 51 and the adhesive layer 52, 
the thickness of the base sheet 51 is in the range of about 12 
to about 200 pm, preferably, in the range of 50 to 150 pm, 
and the thickness of the adhesive layer 52 is in the range of 
about 1 to abut 50 pm, preferably, in the range of 5 to 20 pm. 

[0047] Preferably, the base sheet 51 of the adhesive sheet 
50 has an elastic coefficient of 1.0 GPa or above at 200° C., 
and the adhesive layer 52 of the base sheet 50 has an elastic 
coefficient of 0.1 MPa or above at 200° C. 

[0048] In the chip-mounting process including Wire bond 
ing, the adhesive sheet 50 is exposed to a high temperature 
in the range of about 150° C. to about 200° C. Therefore, 
base sheet 51 and the adhesive layer 52 of the adhesive sheet 
50 must have heat resistance capable of Withstanding such a 
high temperature. From such a point of vieW, a sheet having 
an elastic coefficient of 1.0 GPa or above, preferably, 10 GPa 
or above, at 200° C. is used as the base sheet 51. Preferably, 
the base sheet 51 has an elastic coefficient in the range of 
about 1.0 to about 1000 GPa. Preferably, the adhesive layer 
52 has an elastic coefficient of 0.1 MPa or above, preferably, 
0.5 MPa or above, more preferably, 1 MPa or above. 
Preferably, the elastic coefficient of the adhesive layer 52 is 
in the range of about 0.1 to about 100 MPa. The adhesive 
layer 52 having such an elastic coefficient is not easily 
softened and ?uidized and ensures stable Wire bonding. The 
measurement of elastic coef?cient Will be explained in detail 
in connection With the description of examples. 
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[0049] The base sheet 51 of the adhesive sheet 50 may be 
formed of either an organic material or an inorganic mate 
rial. In vieW of facilitating handling and preventing Warping, 
it is preferable that the base sheet is a metal foil, such as a 
stainless steel foil, a Ni foil, an Al foil, a Cu foil or a copper 
alloy foil. A Cu foil or a copper alloy foil is preferable from 
the vieWpoint of cost, availability and selectivity. Preferably, 
one of the surfaces of a metal foil serving as the base sheet 
51 is processed by a surface-roughening process to ensure a 
sufficient adhesive strength betWeen the base sheet 51 and 
the adhesive layer 52. The surface-roughening process may 
be either a physical roughening process, such as sandblast 
ing process, or a chemical roughening process, such as an 
etching process. 

[0050] Preferably, the adhesive layer 52 of the adhesive 
sheet 50 is formed of a thermosetting adhesive containing, 
as principal components, an epoxy resin, an epoxy-curing 
agent and an elastic material. The thermosetting adhesive 
enables bonding in an uncured state, namely, a state of 
B-stage, at a comparative loW temperature of 150° C. or 
beloW, and the elastic coefficient and heat resistance of the 
thermosetting adhesive can be enhanced by postcuring after 
bonding. 
[0051] Suitable epoxy resins are glycidylamine epoxy 
resins, bisphenol F epoxy resins, phenolic novolak epoxy 
resins, cresol novolac epoxy resins, biphenyl epoxy resins, 
naphthalene epoxy resins, aliphatic epoxy resins, alicyclic 
epoxy resins, heterocyclic epoxy resins, spiro-ring-contain 
ing epoxy resins, and halogenated epoxy resins. These 
epoxy resins may be individually used or may be used in a 
mixture of some of these epoxy resins. Suitable epoxy 
curing agents are imidaZole compounds, derivatives of imi 
daZole compounds, derivatives of imidaZole compounds, 
amine compounds, dicyandiamide, hydraZone compounds 
and phenolic resins. These epoxy-curing agents may be 
individually used or may be used in a mixture of some of 
these epoxy-curing agents. Suitable elastic materials are 
acrylic resins, acrylonitrile-butadiene copolymers, phenoxy 
resins and polyamide resins. These elastic materials may be 
individually used or may be used in a mixture of some of 
these elastic materials. 

[0052] Preferably, adhesive strength bonding the conduc 
tive pads 20 and the adhesive layer 52 together is in the 
range of 0.1 to 15 N/20 mm, more preferably, in the range 
of 0.3 to 15 N/20 mm. The adhesive strength bonding the 
conductive pads 20 and the adhesive layer 52 together may 
be selected in the foregoing range of adhesive strength 
according to the siZe of the conductive pads 20. It is 
preferable that the adhesive strength is comparatively loW 
When the conductive pads 20 are large, and the adhesive 
strength is comparatively high When the conductive pads 20 
are small. The adhesive sheet 50 has a proper adhesive 
property and hence the conductive pads 20 adhesively 
bonded to the adhesive layer 52 are hardly dislocated in the 
substrate making step and the semiconductor chip mounting 
step. The adhesive sheet 50 can be separated from the 
sealing resin block 40 without difficulty in the adhesive sheet 
separating step, and hence the semiconductor device is 
damaged scarcely. The measurement of adhesive strength 
Will be explained in detail in connection With the description 
of examples. 

[0053] The adhesive sheet 50 may have an antistatic 
property When necessary. The adhesive sheet 50 can be 
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made antistatic by adding a conductive ?ller in the base 
sheet 51 and the adhesive layer 52. An antistatic agent may 
be applied to the surface of the base sheet 51 contiguous 
With the adhesive layer 52 or to the back surface of the base 
sheet 51. The antistatic property of the adhesive sheet 50 is 
able to suppress the generation of static electricity When the 
adhesive sheet 50 is separated from the semiconductor 
device. 

[0054] There is not particular restriction on the antistatic 
agent. Suitable antistatic agents are surface-active agents 
including acrylic ampholytic surface-active agents, acrylic 
cationic surface-active agents, and maleic anhydride anionic 
surface-active agents. Commercially available materials for 
forming an antistatic layer are, for example, Bondip PA®, 
Bondip PX®, and Bondip P® (Konishi). A generally used 
conductive ?ller may be used. Suitable conductive ?llers are 
metals including Ni, Fe, Cr, Co, Al, Sb, Mo, Cu, Ag, Pt and 
Au, alloys of those metals, oxides of those metals, and 
carbon, such as carbon black. These conductive ?llers may 
be individually used or may be used in a mixture of some of 
those. The conductive ?ller may be either poWder or ?bers. 
The adhesive sheet may contain various generally knoWn 
additives, such as an antioxidant, a pigment, a plasticiZer, a 
?ller and a tacki?er. 

[0055] The semiconductor device fabricating method of 
the present invention Will be described in terms of concrete 
examples. 

EXAMPLE 1 

[0056] Adhesive Sheet 

[0057] An adhesive solution Was prepared by dissolving 
100 parts by Weight of bisphenol A epoxy resin (Ebicoat 
1002, Japan Epoxy Resin), 35 parts by Weight of acryloni 
trile-butadiene copolymer (Nippol 1072] , Nippon Zeon), 4 
parts by Weight of phenolic resin (P-180, ArakaWa Kagaku) 
and 2 parts by Weight of imidaZole (C11Z, Shikoku Fain) in 
350 parts by Weight of methyl ethyl ketone. The adhesive 
solution Was applied to a 100 pm thick copper alloy foil 
having one roughened surface (BHY-13B-7025, Japan 
Energy), and the copper alloy foil coated With the adhesive 
solution Was dried at 150° C. for 3 min to obtain an adhesive 
sheet 50 having a base sheet 51 and a 15 pm thick adhesive 
layer 52. The adhesive layer 52 of the adhesive sheet 50 had 
an elastic coef?cient of 25x10‘3 Pa at 100° C. before 
hardening, and an elastic coef?cient of 4.3 MPa at 200° C. 
after hardening. Measured adhesive strength betWeen the 
adhesive layer 52 and a test copper foil Was 12 N/20 mm. 
The elastic coef?cient at 200° C. of the copper alloy foil, i.e., 
the base sheet, Was 130 GPa. 

[0058] Conductive Pads 

[0059] Dry resist ?lms (Ohdiru AR 330, Tokyo Ohka) 
Were laminated to both the surfaces of a 40 pm thick copper 
foil (Olin 7025). The dry resist ?lms Were patterned by 
photolithography in a pattern complementary to a pattern in 
Which conductive parts are to be formed. A nickel layer and 
an Au layer Were deposited in that order by plating on each 
of both the surfaces of the copper foil using the patterned dry 
resist ?lms as masks, and then the dry resist ?lms Were 
removed. Then, the copper foil provided With laminated 
lands each of the nickel layer and the Au layer, Was bonded 
With the adhesive layer 52 to the adhesive sheet 50. Then, the 
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copper foil Was etched using the Au layer as a resist to form 
separate conductive pads. The side surfaces of the copper 
foil Were etched to form reduced parts 20b, and jutting parts 
20a on the upper and the loWer surface of each reduced part 
20b. The adhesive sheet 50 Was shaped by press Working. 

[0060] Thus, conductive parts 20 Were formed on the 
adhesive sheet 50 in a pattern like that shoWn in FIGS. 6(a) 
and 6(b) shoWing the 500 mm Wide adhesive sheet 50. Each 
of square divisions 70 Was provided With sixty-four con 
ductive pads 20. Sixteen conductive pads 20 Were arranged 
along each of the sides of the division 70. 

[0061] Semiconductor Chip Mounting 

[0062] Test silicon chips 10 provided With aluminum 
electrodes 11 formed by evaporation and having a siZe of 6 
mm><6 mm Were bonded to chip-mounting regions, each of 
Which corresponding to the chip-mounting region 71 in 
FIG. 6(b), of the adhesive layer 52 of the adhesive sheet 50 
by applying a pressure of 0.3 MPa for 1 s at 175° C. to the 
test silicon chips 10. The assembly of the test silicon chips 
10 and the adhesive sheet 50 Was heated at 150° C. for 1 hr 
to cure the adhesive layer 52. The electrodes 11 of each of 
the silicon chips 10 Were electrically connected to the 
conductive pads 20 With sixty-four 25 pm diameter gold 
Wires by Wire bonding. 

[0063] The number of the test silicon chips 10 Was 160. 
The 160 test silicon chips 10 Were divided into ten groups 
each of the sixteen test silicon chips (4x4 test silicon chips). 
The bond success ratio Was 100%. The test silicon chips and 
the adhesive sheet 50 Were sealed in a sealing resin block 40 
by transfer molding (HC-100, Nitto Denko). Then, the 
adhesive sheet 50 Was removed at a room temperature. The 
sealing resin block 40 Was heated at 175° C. for 5 hr in a 
dryer for postcuring. Then, the sealing resin block 40 Was 
cut by a dicing machine to divide the assembly of the test 
silicon chips 10, the gold Wires and the conductive pads 20 
into individual semiconductor devices respectively formed 
in the divisions 70. 

[0064] The interior of the semiconductor devices Was 
observed by using a soft x-ray inspection apparatus (Micro 
focus x-ray television silhouette apparatus SMX-100, Shi 
maZu Seisaku-sho). The observation proved that Wires Were 
not deformed and the chips Were not dislocated, the jutting 
parts of the conductive pads Were embedded in the sealing 
resin, and the conductive pads Were ?rmly bonded to the 
sealing resin. 

[0065] Wire-bonding Conditions 

[0066] Apparatus: UTC-300BI SUPER, ShinkaWa 

[0067] 
[0068] 
[0069] 

Ultrasonic frequency: 115 kHZ 

Ultrasonic output time: 15 ms 

Ultrasonic poWer: 120 mW 

[0070] Bonding load: 1018 N 

[0071] Searching load: 1037 N 

[0072] Transfer Molding Conditions 

[0073] Apparatus: TOWA molding machine 

[0074] Molding temperature: 175° C. 

[0075] Time: 90 s 
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[0076] Clamping pressure: 200 kN 

[0077] Transfer speed: 3 mm/s 

[0078] Transfer pressure: 5 kN 

[0079] Elastic Coef?cient Measurement 

[0080] (Base Sheet and Adhesive Layer) 

[0081] Apparatus: Viscoelastic spectrometer ARES 

[0082] (Reometorikkusu) 
[0083] Heating rate: 5° C./min 

[0084] Frequency: 1 HZ 

[0085] Measuring mode: Tensile mode 

[0086] Adhesive Strength Measurement 

[0087] A 35 pm thick test copper foil (C7025, Japan 
Energy) Was bonded to an adhesive sheet 50 of 20 mm in 
Width and 50 mm in length under bonding conditions: 120° 
C., 0.5 MPa and 0.5 m/min. The combination of the adhesive 
sheet 50 and the copper foil Was heated at 150° C. for 1 hr 
in a hot-air oven. The copper foil laminated to the adhesive 
sheet 50 Was pulled in a pulling direction of 180° at a pulling 
rate of 300 mm/min in an atmosphere of 23° C. and 65% 
RH. The test copper foil Was assumed to be the conductive 
pad. 

[0088] Bond Success Ratio 

[0089] The pull strength of bonds formed by Wire bonding 
Was measured by using Bonding tester PTR-30 (Resuka). 
Measuring conditions Were: measuring mode: Wire-pull test, 
and pull speed: 0.5 mm/s. Bonds having a pull strength not 
loWer than 0.04 N Were judged to be good bonds and those 
having a pull strength beloW 0.04 N Were judged to be faulty 
bonds. The bond success ratio is the ratio of the number of 
good bonds to that of tested bonds. 

EXAMPLE 2 

[0090] Example 2 fabricated semiconductor devices. 
EXample 2 Was similar to EXample 1, eXcept that Example 
2 used a 18 pm thick Cu—Ni alloy foil (C7025, Japan 
Energy). The Bond success ratio Was 100%. The observation 
of the interior of the semiconductor devices proved that 
Wires Were not deformed and the chips Were not dislocated, 
the conductive pads Were ?rmly bonded to the sealing resin. 

[0091] Although the preferred embodiments of the present 
invention have been described, various changes may be 
made therein and the present invention is not limited thereto. 
It goes Without saying that the present invention can be 
embodied in other semiconductor devices and other semi 
conductor device fabricating methods Without departing 
from the scope thereof. 

[0092] The semiconductor device fabricating method is 
capable of fabricating leadless, very thin semiconductor 
device not provided With any leadframe and not including 
any part under the semiconductor chip. The semiconductor 
device fabricating method of the present invention is capable 
of fabricating a strong semiconductor device having a semi 
conductor chip held in place, and conductive pads ?rmly 
bonded to a sealing resin block at a loW cost. 
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What is claimed is: 
1. A semiconductor device comprising: 

a semiconductor chip; 

a plurality of conductive pads connected to the semicon 
ductor chip With Wires; and 

a sealing resin molding sealing the semiconductor chip, 
the Wires and the conductive parts therein; 

Wherein the respective back surfaces of the semiconductor 
chip and the conductive pads are eXposed, and 

each of the conductive pads has a reduced part of a small 
siZe and a jutting part jutting out from the reduced part. 

2. The semiconductor device according to claim 1, 
Wherein 

the jutting part of each conductive pad lies on the inner 
side of the reduced part in the sealing resin molding. 

3. The semiconductor device according to claim 1, 
Wherein 

each of the conductive pads has a reduced part of a small 
siZe, and a pair of jutting parts formed on the opposite 
sides, respectively, of the reduced part. 

4. Asemiconductor device fabricating method comprising 
the steps of: 

preparing an adhesive sheet having a base sheet and an 
adhesive layer; 

forming a plurality of conductive pads on the adhesive 
layer of the adhesive sheet; 

placing semiconductor chips on the adhesive layer of the 
adhesive sheet and connecting the conductive pads to 
the semiconductor chips With Wires; 

sealing the semiconductor chips, the conductive pads and 
the Wires in a sealing resin molding on the adhesive 
sheet; 

separating the adhesive sheet from the sealing resin 
molding; and 

cutting the sealing resin molding into packages respec 
tively including the semiconductor chips; 

Wherein the step of forming the conductive pads on the 
adhesive layer includes the steps of: forming a plated 
nickel layer and a plated noble metal layer in layers at 
least on one of the surfaces of a metal foil, placing the 
metal foil provided With the plated nickel layer and the 
plated noble metal layer on the adhesive layer of the 
adhesive sheet, and etching the metal foil by using the 
plated nickel layer and the plated noble metal layer as 
a resist to form the conductive pads, each having a 
reduced part of the metal foil having a small siZe, and 
a jutting part of the plated nickel layer and the plated 
noble metal layer and jutting out from the reduced part. 

5. The semiconductor device fabricating method accord 
ing to claim 4, Wherein 

in the step of forming the conductive pads, each conduc 
tive pad is formed so as to have a reduced part of the 
metal foil having a small siZe and a pair of jutting parts 
of the plated nickel layer and the plated noble metal 
layer and formed on the opposite sides of the reduced 
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part, by forming the plated nickel layer and the plated 
noble metal layer on each of both the surfaces of the 
metal foil. 

6. The semiconductor device fabricating rnethod accord 
ing to claim 4, Wherein 

the step of forming the conductive pads further includes 
a step of shaping the adhesive sheet by press Working 
after forming the conductive pads by etching the metal 
foil. 

7. The semiconductor device fabricating rnethod accord 
ing to claim 4, Wherein 

the metal foil is formed of copper or a copper alloy and 
has a thickness in the range of 0.01 to 0.1 mm. 

8. The semiconductor device fabricating rnethod accord 
ing to claim 4, Wherein 

the plated noble metal layer contains at least Au, Ag or Pd. 
9. The semiconductor device fabricating rnethod accord 

ing to claim 4, Wherein 

the base sheet of the adhesive sheet has an elastic coef 
?cient of 1.0 GPa or above at 200° C., and the adhesive 
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layer has an elastic coefficient of 0.1 MPa or above at 
200° C. 

10. The semiconductor device fabricating rnethod accord 
ing to claim 4, Wherein 

the adhesive layer of the adhesive sheet is formed of a 
therrnosetting adhesive, has an elastic coefficient of 0.1 
MPa or beloW at temperatures in the range of 100° C. 
to 150° C. before hardening, and an elastic coefficient 
of 0.1 MPa or above at 200° C. after hardening. 

11. The semiconductor device fabricating rnethod accord 
ing to claim 10, Wherein 

the therrnosetting adhesive contains, as essential compo 
nents, an epoXy resin, an epoXy curing agent and an 
elastic material. 

12. The semiconductor device fabricating rnethod accord 
ing to claim 4, Wherein 

adhesive strength bonding the conductive pads and the 
adhesive layer of the adhesive sheet together is in the 
range of 0.1 to 15 N/20 rnrn. 

* * * * * 


